Purpose: Low Back Pain (LBP) is one of the most common musculoskeletal problems in the world so that about 80% of people are affected by LBP at least once in a lifetime. Therefore, knowing the risk factors for LBP is an important topic. Obesity is also a major health problem that is dramatically rising. If there is a proven relationship between obesity and LBP, losing weight can be an effective advice to help treat effectively LBP. This study aimed to evaluate the association between LBP and Body Mass Index (BMI), Body Fat Percentage (BFP), Waist to Hip Ratio (WHR), and Waist to Height Ratio (WHtR).
Introduction
ack pain is one of the most common musculoskeletal problems worldwide [1] [2] [3] [4] , imposing a huge economic cost to health care systems, individual, and community [1, 2] . Estimates show that 70% to 85% of the community have suffered from backache at least once in their lifetime [5, 6] . The annual prevalence of back pain in the United States is estimated to be 17.6% B CrossMark [7] . Therefore, recognizing the risk factors for back pain is an important issue [2] . Also, obesity is as a major public health problem and a matter of concern; its prevalence in developed countries as well as developing countries is growing fast [4] . According to the documentation, fat people are at risk of catching a wide range of chronic diseases such as diabetes, cardiovascular disease, cancer, and musculoskeletal problems [4, 8] .
Body weight is an important factor regarding the amount of load on the lumbar spine which could shrink and destruct disk space [3, 4] . Many researches and experts have assumed a relationship between back pain and overweight [3, 9] . Some studies have shown a positive relationship between obesity and low back pain (LBP) [2, 10, 11] . Clinical observations and some research results have shown that severity of pain in patients with LBP reduces with weight loss [10] . There are also, studies that rejected the relationship between Body Mass Index (BMI) and LBP [12, 13] . In a systematic review study conducted in 2000, only 32% of studies supported the relationship between BMI and LBP [12] . Excessive obesity can increase the risk of LBP, but this cannot be said definitely in relation with overweight [2] .
Industrialization of society and changing the lifestyle of individuals have increased the prevalence of obesity and various illnesses, including musculoskeletal diseases, cardiovascular diseases, and high mortality rates [4, 8] . Nevertheless, studies have no consensus over the index that has the most impact on LBP and studies conducted so far have shown controversial results [10] [11] [12] [13] . Therefore, according to the above mentioned, the importance of the present study is emphasized.
Many researchers regard the measurement of body anthropometric indices as the easiest way to evaluate obesity. The most important anthropometric indices evaluated in relation to the obesity are subcutaneous fat in different areas, BMI, waist circumference index, hip circumference, Waist to Hip Ratio (WHR), and Body Fat Percentage (FBP) [14, 15] . Therefore, in this research our goal is to investigate the relationship between these anthropometric indices with LBP over the past year.
Materials and Methods
This cross-sectional study is descriptive-analytical. The study participants were selected by convenience sampling method, including 60 women in age range of 20 and 40 years. Of them, 30 subjects had experienced back pain and 30 had no back pain over the past year. The study subjects were grouped into LBP and healthy. Exclusion criteria comprised pregnant women, those who gave birth during the last three months, and those who had a history of falling on the ground on their waist. First, the participants signed the consent form and completed the demographic questionnaire. The necessary explanations concerning the objectives and methods of study were given to them. In addition, they were reassured that their information remains confidential and the research process would not create any risks and complications for them.
Before starting the main study, repeatability of measurement methods was investigated. Then, measurements were done with tape, scales, and caliper based on specific landmarks. First, the subjects' height and weight were measured with tape meter and balance. To measure waist circumference, the tape meter was placed at the level of the narrowest trunk area and to measure the hip circumference, the meter was placed around the hip over the thickest posterior prominence of the buttocks [14, 15] . To measure the thickness of subcutaneous fat of triceps, quadriceps, and suprailiac region, the caliper was used [15] .
So that, after taking the skin with two fingers, caliber opening was put 1 to 1.5 cm lower than fingers. Then, the thickness of the skin is measured by caliper. To measure subcutaneous fat of triceps muscle, caliper was placed in the middle spot of the distance between the shoulder tips down to the back side of the arm and in an elbow extension position and the vertical skin fold was measured. The skin subcutaneous fat of the quadriceps muscle was measured through a vertical fold in the anterior midthigh position. To measure hip suprailiac fold, the caliper was placed on top of the anterior superior iliac spine and 3 cm towards the navel and the diagonal skin fold is measured. To measure BFP, the Jackson and Pollock formula was used in women [15] .
The result of this formula is the density of the body and after calculating the total body density, the percentage of body fat is obtained through the following formula: To analyze the data, SPSS22 was used and to test the hypotheses, a significant level of 0.05 was considered.
Results
Repeatability results of measurement methods were acceptable. Demographic characteristics of the subjects are presented in Tables 1 and 2 . Also, to investigate the distribution of data in two LBP and healthy groups, first the Kolmogorov-Smirnov test was performed. Regarding the lack of data normality, to investigate the relationship between anthropometric characteristics of individuals and LBP, non-parametric Mann-Whitney test was used. The results are presented in Table 3 .
There was no significant difference between two groups with respect to their average age. Although the average BMI was higher in patients with LBP, the difference was not statistically significant (P=0.17). The mean values of WHR (P=0.04), WHtR (0.04), and BFP (P=0.03) were significantly higher in patients with LBP.
Discussion
Generally, the study results did not verify the relationship between body mass and back pain, but supported the relationship between other anthropometric indices and the incidence of LBP. BMI was not higher in the group with LBP, compared to the healthy group. The average values of WHR, WHtR, and BFP were higher in patients with LBP compared to healthy people.
In a study in 2016, the researchers concluded that patients with higher BMI and WHR have a wider lumbosacral angle; these biomechanical changes can have relationship with an increase in LBP [16] . In another study, they concluded that there was a relationship between obesity and ineffectiveness of LBP treatment. The researchers also reported a relationship between BMI and the outcome of treatment for patients with LBP [17] . Another study showed that higher BMI in women increased the prevalence of LBP in them but this relationship was not observed in men [18] . The results of these studies concerning the relationship of BMI and back pain are not consistent with the results of our study.
However, in a systematic review study conducted in 2015, some lose evidence of the relationship between chronic LBP and obesity was observed, nevertheless the authors pointed out that there was no significant relationship between overweight and back pain [1] . In another systematic review study, a poor relationship was observed between BMI and back pain in women but the relationship between obesity and non-specific chronic LBP was not observed in men [19] . Also, in a systematic review in 2000, it was concluded that only in 32% of studies there is a relationship between BMI and low back pain [12] . Another study also reported no relationship between BMI and LBP [6] and its results are consistent with our research. The results of the studies show that the main cause of LBP and various illnesses is obesity i.e., having the BMI between 25 and 30 [1, 6] . However, in the present study, BMI in the LBP group was lower than this amount. Therefore, this might be the reason why there is no relationship between high BMI and LBP in the present study and similar studies. Master's degree and higher 39 65
PHYSICAL TREA MENTS Also, in a study, the researchers concluded that higher waist circumference, hip circumference, and WHR in women increase the prevalence of LBP in women, but this is not the case in men [18] . In another study, the relationship between higher waist circumference and the prevalence of LBP was proved [2] . In another study, it was shown that the higher WHR increases the chance of a positive SLR (straight leg raise) test and exacerbation of back pain in women [20] . These results are consistent with the present study. But in another study, higher WHR reduced the risk of exacerbation of LBP [21] . Also in several studies, LBP in tall people was not reported more severe than LBP in short subjects [2, 21] . However, in the present study, a significant and weak relationship was observed between WHtR with LBP in women.
In another study, a significant relationship was shown between BMI and BFP and the higher amount of these two indices increased the risk of LBP, although this relationship was weak [22] . On the other hand, the present study shows the greatest relationship between the incidence of LBP and BFP compared to other anthropometric features. One reason for the different results can be that in various studies, different areas have been considered for distribution of BFP [14] .
Conducting further studies with more participants, a wider age range, and taking into account other indices can yield more findings. Also, evaluation of these indices in men can help identify gender differences in this regard. The results of this study did not approve the relationship between body mass and LBP, but the relationship between the incidence of LBP and the other anthropometric indices, including the WHR, WHtR, and BFP was supported. Moreover, the relationship between BFP and LBP was the strongest. This study showed that BFP can be a stronger indicator of LBP. Based on the results of this study, anthropometric indices, including the WHR, WHtR, the average value of BFP, and BMI above 25 are good indices to predict the incidence of LBP; among which the relationship of BFP index with the incidence of LBP was the strongest.
